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In recent years the classroom behaviors of teachers and the 
antecedent causes of these behaviors have been studied from many 
different perspectives. Attitudinal aspects of teacher behavior 
have come to be studied with increasing intensity (Loree, 1971; 
Kahn and Weiss, 1973), as have personality factors (Peck, 1960; 
Veldman and Menaker, 1969) and levels of skill acquisition (Houston, 
1968; McDonald and Allen, 1967). The data derived from such studies 
have suggested partial explanations and/or descriptions of teacher 
behavior. However, Smith (1971) notes that a primary distinction 
among researchers in this area lies in the roles and importance 
assigned to personality and cognitive variables in teaching, with 
cognition receiving inadequate research attention in attempts to* 
explain teacher behavior. 

Getzels and Jackson (1963) briefly reviewed and evaluated the 
attempts of researchers to relate cognitive abilities of teachers 
to teaching effectiveness. As early as 1912 (Boyce, 1912) attempts 
were made to establish such a relationship, but the re la tive ly .prom- 
ising results of this and other early studies soon gave way to more 
discouraging results (Morsh and Wilder, 1954). A number of studies 
(Carlile, 1954; Shea, 1955) have attempted to evaluate teaching 
effectiveness as predicted by standardized tests of general think- 
ing abilities. The results again wTre inconclusive, prompting 
Getzels and Jackson (1963) to comment that if such studies were 
conducted in the future using similar measures, they could probably 
not add significantly to the research already conducted in the area. 



Although the Getzels and Jackson summary would suggest that the 
use of traditional measures of intelligence or general cognitive 
ability to predict teaching effectiveness is not a productive line 
of research, it does not discount other, more particular, cognitive 
abilities as predictors of teacher effectiveness. 

The need to conduc t research into cognitive factors which in- 
fluence teaching behavior continues as the stated outcomes of 
schooling emphasize, among other things, the development of the 
intellectual capacities of the student (Williams and Callahan, 1976; 
Webb, 1970). Since our educational system is committed to cognitive 
development and achievement, the assumption is being made that 
teachers can facilitate cognitive growth on the part of their stu- 
dents. The question of how cognitive achievement is most effec- 
tively impacted is still an open question. Certain characteristics 
of teachers continue to be suggested as variables which influence 
cognitive achievement in students. For example, Fraenkel (1973) 
suggests that if teachers confront and internalize higher level 
skills, and implement them in their instruction, cognitive growth 
in students can be facilitated. Bloom, Hastings, and Madaus (1971) 
believe teachers can aid students in attaining a fuller range of 
objectives through their own increased knowledge and practice of 
higher order teaching behaviors. Experimental studies by Williams 
(1970, p. 83) indicate that if a teacher increases the range of 
instruction to include higher levels of thinking processes"... the 
cognitive behavior of his pupils will similarly increase." 
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Available evidence, therefore , tends to support the posi tion 
that teachers, by using a higher level of instruction, can have an 
impact upon increasing the cognitive abilities of students. Yet 
very little is -known about the factors which predispose some teachers 
to attempt to increase student cognitive abilities through higher 
levels of instruction* The present research was designed to ascer- 
tain if there might be a specific cognitive characteristic which 
teachers possess that is related to the level at which they attempt 
to process information in their classrooms. The characteristic 
examined will be called cognitive complexity and represents an in- 
tegration of Bruner's concepts of categorization abilities, Concep- 
tual Systems Theory and Torrance's notion of creativity. In addi- 
tiorijj the personality characteristic of openness vs. closedness 
as described by Rokeach will be considered as closely related to 
these cognitive abilities and will be examined as a potential con- 
tribution to the level of classroom information processing. 
Cognitive Complexity Defined 

The present study attempted to identify but one of the myriad 
of cognitive abilities which theoretically could be used to dis- 
criminate between teachers, and then use this information in a 
manner predictive of the level of classroom information processing. 
In assessing the cognitive abilities of the sample members, this 
study used as its theoretical basis three apparently different 
theories of cognitive functioning: Jerome Bruner's (1956, 1960, 
1963, 1966) studies in the areas of concept attainment and concept 
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formation; Harvey, Hunt, and Schroder's (1961) Conceptual Systems 
Theory; and the work of Paul Torrance in the area of creativity. 
Specific aspects of each of these descriptions of cognitive func- 
tioning have been combined into a new construct which we will call 
cognitive complexity, 

Bruner's pioneering work in the areas of concept attainment 
and concept formation was predicated upon his belief that one of 
the most fundamental cognitive processes is the act of categoriza- 
tion. As Bruner (1956, p. 231) points out '\ • • all cognitive ac- 
tivity depends upon a prior placing of events in terms of their 
category membership.'* Thus, the categorization of events and 
objects is seen as a basic adaptive mechanism of the organism, a 
mechanism which is essential if man is to handle efficiently the 
countless stimuli which he receives-f rom his surroundings. This 
categorization activity involves responding to apparently different 
stimuli (objects, events, or people) as if they are equivalent and 
grouping these stimuli into classes. Thus, when an individual re- 
sponds to events or objects in the environment he does so in terms 
of their class (category) identity and not in terms of their idio- 
syncratic characteristics. The predisposition of the human organ- 
ism to categorize achieves several important outcomes* First, it 
reduces an immensely complex environment into one which can be 
handled with a minimum of strain, and a major consequence of this 
reduction is thcit: it lessens the need for constant re-learning. 
Second , categorizing enables us to identify objects , e^^ents , and 
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people in the environment. This identification can be seen as the 
placing of these stimuli into categories or classes. Third, since 
humans operate not just with singular categories but also with 
superordinate and subordinate category systems, categorization 
allows for ordering and relating classes o£ events (Brunex, 1956) • 
Categorization behavior also has a prominent role in the Con- 
ceptual Systems Theory of Uai^vey, Hunt,* and Schroder (1961), Con- 
ceptual Systems Theory is a general theory of cognitive and person- 
ality development in which individual development is seen as progress 
through four distinct, invariant, hierarchically organized stages. 
Each of these stages has its own cognitive and personality charac- 
teristics, and progression through the stages allows the individual 
to better adapt to a changing environment* As Hunt (1970, p, 35) 
describes it: 

Since persons at higher stages were more abstract and 
more capable of tolerating stress, a higher level of 
conceptual development was regarded as more desirable, 
at least where the person was required to cope with, 
or adapt to, a changing environrnent * 

Each of the original authors of the 1961 study have continued 
research in the general area of Conceptual Systems Theory, and the 
theory itself has undergone modifications with each author. The 
author with whom this research is most closely identified is H. M, 
Schroder, who has taken a more cognitive view of Conceptual Systems 
Theory than have the other contributors to the original work. He 
and his co-workers have examined the manner in which the individual 
combines information derived from the environment for adaptive 
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purposes (Schroder, Driver, Struefert, 1967). The major cognitive 

process which serves as a basis for evaluating how an individual 

combines information is the ability to generate categories, and rules 

for combining these categories. 

It is the ability to generate categories, scales, or v 
dimensions for coding the flow of information and to 
use selected organizations of these different kinds 
of information in a flexible manner in decision making 
that is the psychological foundation of a person' s 
adaptability to change (Schroder, Ksrlias, Phares, 1973, 
p. 36). 

The ability to generate categories for processing information, 
and the ability to use combinatory rules for interrelating these 
categories, is>-descr ibed by Schroder and his associates as being 
hierarchical in nature. This continuum ranges from a low to a high 
level of conceptual integration where each level of integration has 
its own cognitive and personality characteristics. Individuals with 
a low level of conceptual integration exhibit, among other things, 
categorical black and white thinking along with the inability to 
tolerate ambiguity. Individuals who pos.sess a high level of con- 
ceptual integration can, when presented with informational stimuli, 
see complex interrelationships, tend to be more abstract, and are 
better able to tolerate ambiguity. 

The use of the categorization activity as an evaluative tool 
extends also to the work of E. Paul Torrance in the area of crea- 
tivity. Torrance and his associates-have generated numerous tasks 
with which to identify creative thinking (Torrance, 1962). These 
tasks are all based on the subject, producing divergent solutions 
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and multiple possibilities. This work of E« Paul Torrance in the 
identification of creative thinking abilities has specified the 
ability to generate a large number of responses over a .wide range 
of categories as a factor in creative thinking. Developing an 
instrument theoretically based on the divergent component of 
Guilford's Structure of the Intellect Model, Torrance designated 
fluency, flexibility, originality and elaboration as character- 
istics necessary for creative thinking. The fluency and flexi- 
bility aspects of this instrument (Torrance, 1966) bear considerable 
similarity to the ability to generate categories in the process of 
information search described by Schroder, et al. (1967). Each 
activity on the Torrance Tests Creative Thinking i.s scored on 
the basis of number of responses offered and the number of catego- 
ries which the subject's responses can be placed. A high fluency 
score indicates that the subjecj:-has generated a large, number of 
responses, while a high flexibility score indicates that these re- 
sponses came from a wide range of possible categories of responses. 
These two abilities have been considered essential for the com- 
plex thinking process called creativity to occur. It would thus 
appear that comraon characteristics (albeit labeled differently) 
have been identified by persons working within the field of cog- 
nitive processes. It seems justified in light of the interpre- 
tation of those various characteristics to label them with one 
common tag (cognitive complexity) which describes a series of 
processes involved in complex category generation and labeling. 
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Using as a basis a synthesis of the .preceding perspectives 
concerning cognitive functioning, the present study advances the 
concept of cognitive complexity as the predictor variable(s) of 
the level at which pre-service teachers attempt to process infor- 
mation in the classroom. For this study cognitive complexity is 
defined as: 

1. The number of responses an individual may give in any 
specified cognitive task, 

The number of categories an individual may generate in 
any specified cognitive task, 

3. The number of categories utilized by an individual in any 
specified cognitive task, and 

A. The evenness of information search across categories which 
an individual exhibits in any specified cognitive task. 
Therefore, the more cognitively complex person will be able to 
generate more responses, generate and utilize a greater number of 
categories, and search for information across a larger number of 
categories than the less complex person. 

Abstractness has been mentioned by Schroder and his: associates 
as a characteristic of persons who have a high level o'f conceptual 
integration. Abstract thinking ability in logical problems has 
thus been considered as a predictor variable in this study. Further 
more, the suggestion by Schroder and his associates that low levels 
of conceptual integration are accompanied by an inability to tol- 
erate ambiguity and categorical black and white thinking serves 
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as a basis for hypothesizing that the personality variable of open- 
ness might also contribute to cognitive complexity and, thus, to 
the prediction of classroom behavior (Schroder, 1967). 

Method 

Measurement Ins truments 

Whenever possible, instruments used to assess the independent 
variables (cognitive complexity) in this study were those used in 
the theoretical development of the constructs described previously. 
Level of conceptual integration was assessed utilizing mean scores 
from sentence-stem and paragraph-completion techniques (Schroder, 
Driver, and Streufert, 1967)."^ Evenness of information search 
across categories was assessed using instruments from Schroder, 
et al. (1973) and Beyer (1971) and analyzed with Senders' uncer- 
tainty statistic, H (1958). Scores for number of responses and 
number of categories utilized were also recorded for these instru- 
ments. Similarly, fluency and flexibility scores from the Torrance 
Tests of Creative Thinking (Verbal Form B) were used as measures 
of number of responses (Fluency) and category generation (Flexibility). 

While the previous measures were used to directly measure 
number of responses, category use/generation, and evenness of in- 
formation search, additional measures were used to assess abstract- 



■^In the present study, inter-rater reliability for two raters 
was .87 (Pearson product-moment correlation). 
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ness and openness-c loscdness . Abstractness was measLsred using the 
Paulus Conditional Reasoning; Test, Form Z (Assessing) , and openncss- 
closedness was assessed using the Rokeach Dogmatism Scale (Rokeach, 
1960). 

The Florida Taxonomy of Cognitive Behavior was used to measure 
the level at which information was processed in the classroom (crite- 
rion variable). The Florida Taxonomy is an observational instrument 
utilizing Blo'om's Taxonomy to record the frequency of teacher and 
pupil activity across levels of cognitive behavior. The only modi- 
fication of Bloom made in the Florida Taxonomy is a separation of 
translation and interpretation into separate categories. These are 
classified as forms of comprehension in the Bloom Taxonomy. Webb 

(1970) has reported inter-observer reliability ranging from .80 to 

2 

.85 for a selected group of observers. 
Subjects 

The sample was a group of 25 pre-service social studies teachers 
who participated in s tudent- teaching at the secondary level during 
the 1974-1975 school year. All of these subjects at the time of 
their participation in the study were in a program aimed at the ac- 
quisition of the Virginia Collegiate Professional Certificate. All 
were enrolled at the University of Virginia, and all had participated 



The three raters for this study achieved a .89 inter-observer 
reliability using Kendall^s Coefficient of Concordance :W (Siegel, 
1956). 
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in a similar social studies methods course prior to student- teaching. 
The sample was composed of both graduate and undergraduate students. 
Data Collection 

The instruments used to collect data fo nt vari- 

ables (cognitive complexity and personality) mIu. i aistered to 

the pre-service teachers at the second meeting of the methods class 
which preceded student- teaching. The time allowed to complete each 
section was consistent with the time allowances used by the authors 
of the instruments. Data collection for the dependent measure was 
accomplished by the supervising teachers from the University of 
Virginia. Each student teacher was observed and rated at least 
twice during the student-teaching experience. The ratings were done 
during the second-half of the student-teaching experience, and in 
individual cases student teachers were encouraged to teach at least . 
one 'unit' on their own. This was done because the organizational 
framework of the schools in which some of the student- teaching took 
place put a heavy emphasis on learning centers with a consequent 
reduction of student and teacher verbal interaction, at least at 
the large-group level. 
Data Analys is 

The data was analyzed using descriptive statistics and step- 
wise multiple regression analysis. Descriptive statistics were 
utilized where necessary, i.e., the mean of the sentence-stems and 
the mean level of information processing. For all other appropriate 
data raw scores were used in the analysis. Stepwise multiple 
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regression was used to extract the best set of independent variables 
predictive of the level of classroom information processing. 

Resul ts 

Table 1 is a reporting of the stepwise regression analysis. 
Six predictor variables were entered into the regression ^ <ju. > on 
(sentence-completions; Rokeach Dogmatism; number of respuUv-vS from 
Schroder, 1973; number of responses from Beyex, 1971; abstract score, 
Paulus Conditional Reasoning Test ; Fluency score, Torrance Tests of 
Cre ative Thinking ) and collectively explain 73 percent of the var- 
iance in the criterion variable. Three of the six best predictor 
variables (number of responses from Schroder, 1973; number of re- 
sponses from Beyer, 1971; Fluency score, Torrance Tests of Creative 
Thinking ) are associated with the number of responses generated on 
the three measures where responses were included as separate measures 



Insert Table 1 about here 



The strongest, and most meaningful, relationship between any 
of the predictor variables used in this study and the level at 
which the student teachers attempted to process information in 
their classrooms was found to be the mean score of the sentence- 
stem completions. Integration index as measured by the sentence- 
stem completions (Schroder, et al., 1967) correlated significantly 
(r = .61, _p<.10) with the criterion measure. The integration in- 
dex of sample members as measured by this exercise was included in 
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the regression equation on the first step, thus contributing the 
single largest amount of variance in the regression equation. 
Pre-service teachers who possessed higher integration levels tended 
to process information in their classrooms at a higher level than 
those who were rated as having a lower integration index. 

This result would be consistent ' be theoretical basis 

of the integration index, i.e., pers ^ ^ ire rated as having a 
higher integration index (relatively) would tend to have more di- 
mensional units, at their disposal for combining information in an 
integrative fashion (Schroder, et al., 1967). Further, in a 
Brunerian sense, a person with a high index would have a more so- 
phisticated ability to perceive and utilize the building blocks 
of concepts, namely criterial attributes or dimensions. They would 
also have a more fully developed system of subordinate and supra- 
ordinate concepts combined in a fashion to maximize information 
derived from environmental stimuli. 

The most notable attribute of the best set of cognitive char- 
acteristics predictive of higher level classroom cognitive behavior 
is the inclusion in the regression equation of response generation 
activities. In the stepwise procedure, the number of responses on 
the construct from Schroder (1973) was included in the equation at 
step three, the number of responses in the classification activity 
(from Beyer, 1971) was included at step four, and the Fluency score 
on the Unusual Uses task was included at step six (see Table 1). 

The Rokeach Dogmatism Scale was Included as an evaluative 
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instrument in this study due to its apparent close similarities, 
at least at a theoretical level, to descriptors of personality- 
correlates of low and high integration index. One would expect 
that a highly dogmatic person (manifested by a high dogmatism score 
on the Rokeach instrument) would share many of the attributes as- 
cribed by Schroder, et al. (1967, 1973) to a person evaluated as 
having a low integration ' nred by their instruments, 

namely: 

A. Having a fixed rule structure, 

B. Having a rule structure that is only minimally modifiable, 

C. Exhibiting categorical, black-white thinking with the 
inability to think in terms of relativeness or abstractions, and 

D. Anchoring of behavior in external conditions. 

The scores on this scale contributed enough variance to be 
included in the regression ^e^iquation on .the second step. The re-- 
lationship between scores -ari the Rokeacii and the criterion variafolr 
was both inverse and significant (r = -.26, ^ <.10), Thus, those 
sample members who were ra:ted as most dogmatic tended to process 
information at a lower level than .those sample members who were 
evaluated as less dogmatic. 

Bruner (1973), Harvey,, et al. (1961), and Schroder, et al. 
(1973) have all postulated relationship between abstractness asii 
higher-order cognitive abilities. Bruner (1973) has indicated than 
a highly concrete person w^^I I have difficulty in generalizing in- 
formation, and the Concepiiual Systems theori es have maintained 

16 

-14- 



that the integration index varies along a concre teness-abs trac t- 
ness continuum. An attempt was made in this study to ascertain if 
concreteness-abs trac tness characteristics of sample members were 
related to classroom inf orma t "^.on processing behavior. As can be 
seen from Table 1, the abstractness score on the Paulus Conditional 
Reasoning Test was included in the regression equation on the fifth 
step. 

Due to the nature of the technique of stepwise multiple regres- 
sion several final observations about the quantitative data analysis 
of the study should be made here. In the stepwise technique the 
independent variable contributinf^, the vAOSt variance will be included 
on the first step of the regr "ion 'tqjuiation. 5'lnce the independent 
variables included on subsequeinL sSeips. are in reality partial corre- 
lations, any variable which has a irSih correlation with an independ- 
ent variable already in the re^iessam equation will have 'lost' 
some of its variance and be lescS lik^lj to be/included at the spec- 
ified significance level. Th"^ s 'l<o^5S* of variance will tend to 
lessen the likelihood that sx±i :\ variables ( tho:se highly correlated' 
with one already included) wil'l cotLtribute suSicient variance fer 
inclusion, even if i t is signr ^M c^y.^ 1y correlated with the depr^nLxIent 
measure . 

This phenomenon appears tj b:H.xc taken place in this study iin 
the area of category genera tion/u^f' rind its relationship to the 
level at which sample members \:^.-re .processing information in their 
classrooms. Earlier in this pa;p.^r fhe case was made for using the 
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categorization behavior as an independent me^^sure in this study. 
Two of the instruments used to assess the number of categories uti- 
lized in specific tasks (Schroder, 1973; from Beyer, 1971) were not 
included in the regression equation at the specified level of sig- 
nificance, yet they were significantly (^<,10) correlated with the 
criterion measure. It is quite probable that their exclusion from 
the regression equation was the result of their high correlation 
with variables already in the equation. For example, the number of 
categories used by sample members on the Schroder (1973) construct 
(which was significantly related to level of information processing 
in the classroom, r = .32, j^^.lO) was not included in the regression 
equation. It is probable that its exc lus ioxr was the result of its 
significant correlation with variables already in the equation, 
i.e., with the number of responses on the Schroder (1973) construct 
(r = .85, _p<f.lO), and with the scores on the sentence-stem com- 
pletions (r = .32,^<.10). Similarly, the number of categories 
generated by the sample members on the classification (from Beyer, 
1971) exercise (which was significantly related to the level of 
information processing in the classroom, r = .33, j^,^*lO) was not 
included in the regression equation. The number of categories gen- 
erated on the classification exercise had a significant correlation 
with the following variables already in the regression equation; the 
number of responses on the Schroder (1973) construct (r = .42, _p <^.10), 
the Fluency score on the Unusual Uses activity (r = .26, _p^.lO), the 
number of responses on the classification exercise (r = .60, _p<^.10), 
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and with the scores on the sentence-stern completions (r = .47, J^<.10). 
These observations further illuistrate the relationship between re- 
sponse generation and category generation/use which was discussed 
earlier. They would also tend to support indications that have been 
derived from this study that there is some relationship between re- 
sponse/category generation and the level at which information is 
processed in the classroom, at least in the sample members' class- 
rooms • 

The major purpose of this study has been to begin to identify 
the cognitive characteristics (and their personality correlates) of 
pre-service teachers and explore their relationships to the level 
at which these teac ers processed information in their classrooms. 
Results of the data analysis performed upon the variables in the 
study would indicate that some relationship does exist between an 
individual ' s cognitive characteristics and the level at which they 
process information in their classrooms. That is, ithere are pre- 
liminary indications that the theoretical construct: of cognitive 
complexity does have a relationship to the predilections certain 
individuals have vis-a-vis levels of information processing. While 
this study does seem to indicate that relationships between the 
variables do exist, it makes no assumptions about the magnitude of 
the relationships. 

The development o'f higher order cognitive skills will continue 
to he an important f-imction of our publ ic school sy.stems . Because 
of this fact, it i s exceed ing ly important that the professional 
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personnel employed by our schools have at their disposal the ability 
to aid students to develop cognitively. Thus, the question of wheth- 
er or not this ability is enhanced or hindered by the cognitive 
characteristics of the instructional personnel themselves becomes 
of crucial importance. 

Traditional pre-service teacher education has attempted to 
impart ^ wide variety of skills .and knowledge to those who are pre- 
paring to teach. This preparation has made thB tacit assumption 
that if these skills and knowledge are succes:s;f u lly interrxralized by . 
the pre-rservice teachex then one of the ou teenies of their own in- 
structional efforts will be the facilitation of cognitive develop- 
ment on the part of their students. The presetnt study would suggest 
that this assumption should undergo further investigation in terms 
of: 

1. An intensified investigation, to this point not sufficiently 
addressed, of the cognitive characteristics of those persons charged 
with facilitating student cognitive growth, and. how these charac- 
teristics may enhance or impede this charge. Improving instruction- 
through better technical preparation and improvring instruction by 

an increased knowledge of learner characteristics have been empba- 
ized in prior research; however^, neither of these emphases addresses 
adequately the vehicle by which these improvements are to take place, 
the teachex. 

2. -Snith's (1971) ca:lll for. an analysis of pre-service course 
work as it relates to in-service^ classroom performance. The 
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influence of pre-service training on the cognitive complexity of 
students and resultant affect on teaching behavior is suggested, 
and 

3. Glaser's (1976) call for a *'linkin>^ science" oetveen the 
psyche '^^?sy of learning and classroom instruction, what he calls: a 
psychology of instruction^ 
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Predictor Variables of Level of Class oom Information 
Processing: Stepwise Multiple Regression^ 



Step 


Variable Entered 


Multiple 
r 


2 

r 


1 


Sentence Completions 
(Schroder, et. al*, 1967) 


.61 


.37 


2 


Rokeach Dogmatism 
Scale (Rokeach, 1960) 


. 68 


/. ^ 
. 46 


3 


Number of Responses 
(Schroder, et. al., 1973) 


.74 


.55 


4 


Number of Responses 
(Derived from Beyer, 1971) 


.78 


.61 


5 


Abs tract Score , Paulus 
Conditional Reasoning Test 


.83 


.68 


... ^ 


Fluency Score 
(TTCT, 1966) 


.85 


.73 



^^<r.io 



Note, n = 25 
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